unknown by Slaghuis, Walter L.
www.elsevier.com/locate/visres
Vision Research 47 (2007) 1976–1978Letter to the EditorIn a letter regarding our report Skottum and Skoyles
(2007) make four claims to each of which we respond.
Firstly, Skottum and Skoyles (2007) comment that ‘Sla-
ghuis and Ryan’s (2006) suggestion that detection of the
direction can be used as a test of magnocellular sensitivity
is puzzling given that neurons in the magnocellular system
(as well as in the parvocellular and koniocellular systems)
are minimally sensitive for direction’. Our ﬁrst main ﬁnding
revealed a reduction in directional motion contrast sensitiv-
ity at 1.0 c/deg and temporal frequencies of 6.0, 12.0 and
18.0 c/s in the dysphonetic and mixed dyslexia subgroups.
No signiﬁcant diﬀerence in motion contrast sensitivity
was found at 1.0 c/deg and temporal frequencies of 0.75
and 3.0 c/s in any of the groups. The striking speciﬁcity
of this ﬁnding suggested that a speciﬁc mechanism was
selectively engaged and we inferred that this was consistent
with a reduction in sensitivity in magnocellular channels.
We investigated directional motion contrast sensitivity,
rather than non-directional contrast sensitivity which was
investigated in a previous report (Slaghuis & Ryan,
1999), because it is known to be mediated by cortical mech-
anisms such as area MT which is strongly dominated by in-
put from magnocellular layers of the lateral geniculate
nucleus, and in which nearly every cell is selective to the ex-
act direction of motion. It was clearly pointed out in the
introduction and discussions sections of our report that it
was traditionally assumed that motion signals were carried
exclusively by the magnocellular channels and that the
more recent evidence demonstrates that the chromatically
sensitive parvocellular pathway also plays a crucial role
in motion perception (e.g., Edwards & Badcock, 1996). In-
deed, it is rare for any cortical area to subserve a single
function and this includes area MT which not only encodes
motion but also depth. Thus, the part of the visual system
that our ﬁndings point to is cortical and may involve mag-
nocellular and parvocellular channels.
Secondly, Skottum and Skoyles (2007) comment on our
statement that ‘velocity is encoded by an antagonistic com-
parison between magnocellular and parvocellular channels’
and argue that this is not supported by cortical physiology.
In our discussion section a number of possible explanations
are outlined and in one of these we refer to research by
Smith (1991) and Smith and Edgar (1994) in which motion
detection is considered to be similar to colour-opponency.
They propose that target velocity is encoded by an
antagonistic comparison between parvocellular and mag-0042-6989/$ - see front matter Crown copyright  2007 Published by Elsevie
doi:10.1016/j.visres.2007.04.002nocellular channels. Because our ﬁndings showed signiﬁ-
cantly lowered motion contrast sensitivity in two discrete
areas of motion contrast sensitivity that suggested the
involvement of magnocellular and parvocellular channels
we suggested that our ﬁndings may reﬂect a disturbance
in the antagonistic comparison between magnocellular
and parvocellular channels in the production of motion sig-
nals. As Smith and Edgar (1994) point out in their report,
this idea is not new and there is good psychophysical, as
well as physiological evidence, which indicates that there
are extensive cortical interactions between the magnocellu-
lar and parvocellular mechanisms. More recently, De Va-
lois, Cottaris, Mahon, and Elfar (2000) have pointed out
that normal motion processing may only occur if both
the magnocellular and parvocellular pathways are func-
tioning normally. Their physiological research describes
the presence of two subpopulations of non-directional stri-
ate cortical cells that have the temporal and spatial phase
diﬀerences needed for directional selective cells by combin-
ing inputs that have their origin in fast biphasic magnocel-
lular cells and slow monophasic parvocellular cells.
Although De Valois et al. (2000) speculate that the combi-
nation of inputs to motion mechanisms may be a linear, the
exact nature of the combination of inputs to motion detec-
tion cells is not known, and therefore an antagonistic com-
parison cannot be ruled out at present.
Third, Skottum and Skoyles (2007) claim that ‘the ﬁnd-
ing that dysphonetic and mixed dyslexia are associated
with a magnocellular deﬁciency is at odds with the ﬁnding
of large deﬁcits for 4.0 and 8.0 c/deg gratings when these
are drifted at 0.75 c/s but only small or no deﬁcits at higher
drift rates’. Our second ﬁnding revealed a speciﬁc and sig-
niﬁcant reduction in motion contrast sensitivity in dyspho-
netic and mixed dyslexia subgroups at 4.0 and 8.0 c/deg
and a temporal frequency of 0.75 c/s and not at temporal
frequencies of 3.0, 6.0, 12.0 and 18.0 c/s. Because a target
stimulus with an almost stationary drift rate of 0.75 c/s is
unlikely to have magnocellular involvement, we suggested
that this may indicate lowered sensitivity in parvocellular
channels. Taken together, our ﬁndings clearly demonstrate
the presence of two localised and discrete reductions in mo-
tion contrast sensitivity in dysphonetic, phonological, and
mixed dyslexia subgroups which were not present in dysei-
detic and surface dyslexia subgroups, and a number of
explanations were proposed that involve magnocellular
and parvocellular channels. Given that motion detectionr Ltd. All rights reserved.
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Skottum and Skoyle (2007) and with which we agree, and
given that cortical mechanisms which analyse visual mo-
tion may draw on magnocellular and parvocellular channel
information, as was pointed out by Skottum and Skoyle
(2007) and which was repeatedly pointed out in our report,
it is clear that our ﬁndings were not intended to be used to
test the magnocellular deﬁcit hypothesis at a pre-cortical le-
vel. The explanations of our ﬁndings recognize the involve-
ment of magnocellular and parvocellular mechanisms in
lowered cortical motion contrast sensitivity in phonologi-
cal, dysphonetic and mixed subgroups with dyslexia.
Fourth, Skottum and Skoyles (2007) point to a number
of reviews of visual processing in dyslexia in which it is con-
cluded that ‘the data were highly conﬂicting with the stud-
ies that have found deﬁcits compatible with magnocellular
deﬁcits being outnumbered both by the studies that have
found no deﬁcits and by those that have found deﬁcits
incompatible with a magnocellular deﬁciency, and that
‘the ﬁndings of Slaghuis and Ryan (2006) do not change
this conclusion’. The research on visual processing in dys-
lexia is complex and any review of this research needs to
evaluate the experimental ﬁndings in conjunction with its
methodology which includes, among many considerations,
an assessment of the representativeness of the groups under
study. The review by Skottum (2000), which Skottum and
Skoyles (2007) refer to, examines the experimental ﬁndings
in detail but fails to assess some aspects of the methodology
used in these studies. As an example, we refer to two stud-
ies with questionable dyslexia group representativeness that
is used as evidence that fails to support a magnocellular
deﬁcit in dyslexia by Skottum (2000). The ﬁrst is a study
of ‘poor readers’ by Brannan and Williams (1988) which,
Skottum reports, ‘may have included readers with dys-
lexia’. The method section of this report states that the
‘poor reader’ group had a mean reading delay of one year.
An average reading delay of one year is likely to be within
the normal range of variability of normal reading perfor-
mance and, in any case, does not meet the generally ac-
cepted selection criteria for ‘developmental dyslexia’. The
second is a study by Walther-Muller (1995) and is also used
as an example that conﬂicts with the magnocellular deﬁcit
hypothesis. An inspection of the method section in this re-
port reveals that the group with dyslexia had a mean Full-
Scale IQ of 118.8, a Performance scale IQ of 121.3, and a
Verbal IQ of 115.5. In other words, this group with puta-
tive dyslexia had measured IQs one standard deviation or
more above the mean. The lowered performance that chil-
dren with dyslexia shown on individual intelligence scales,
such as the Wechsler scales, has been very well documented
over a period of four decades and shows that their perfor-
mance is extremely poor on some subtests which reduces
overall intellectual performance to average at best (e.g.,
Bannatyne, 1968; Slaghuis & Ryan, 1999, 2006; Lovegrove,
Martin, & Slaghuis, 1986). In addition, a transparent read-
ing delay for the group with dyslexia was not provided in
the report, the only information available was that thereading delay was below ‘the ﬁfth percentile’. Taken to-
gether, the characteristics of the groups in these two studies
must cast doubt on their representativeness and must cast
doubt on the validity of the experimental ﬁndings.
Finally, one of the important ﬁndings in our report was
that visual motion processing was not signiﬁcantly diﬀerent
in dyslexia when the dyslexia group was taken as a whole.
Developmental dyslexia is not a homogeneous condition.
This was revealed in an early study by Lovegrove and col-
leagues (Slaghuis & Lovegrove, 1985) which showed that
not all children with developmental dyslexia have a visual
processing disorder. Studies since that time have shown
that visual processing appears to be lower only in speciﬁc
subgroups with developmental dyslexia and not in other
subgroups (e.g., Borsting et al., 1996; Slaghuis & Ryan,
1999, 2006). Thus, a review of research on visual processing
in dyslexia that is almost entirely composed of studies in
which the dyslexia groups are taken as a single homoge-
neous group (e.g., Skottum, 2000), may not provide a valid
test of the magnocellular deﬁcit hypothesis because, as was
pointed out by Williams, Stuart, Castles, and McAnally
(2003), the ﬁnding of any individual study may simply re-
ﬂect the proportions of subjects in each subgroup in the
sample (e.g., Boder, 1973). We conclude that a review that
uses a simple numeration of the experimental ﬁndings of
studies on visual processing in dyslexia in the absence of
a critical evaluation of the methodology used in the re-
search and which fails to consider the heterogeneous nature
of dyslexia cannot be considered to have reached a reliable,
and therefore, valid conclusion.References
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